Modulation of proliferation and antigen expression of a cloned human glioblastoma by interleukin-4 alone and in combination with tumor necrosis factor-alpha and/or interferon-gamma.
As part of continuing studies to investigate the possible regulatory effects of cytokines on malignant astrocytes, we investigated the effects of interleukin-4 (IL-4) alone and in combination with tumor necrosis factor-alpha (TNF alpha) and/or interferon-gamma (IFN gamma) on the cell growth and major histocompatibility complex (MHC) antigen expression of a cloned human glioblastoma cell line (9C). The 9C cells were treated with IL-4 alone or in combination with TNF alpha and/or IFN gamma and were examined for proliferation by crystal violet assay and for Class II MHC antigen by flow cytometry. Results indicated that IL-4 alone did not affect 9C proliferation. In combination with TNF alpha or IFN gamma, however, IL-4 significantly and dose-dependently inhibited cell growth. As previous reports have shown, TNF alpha combined with IFN gamma exerted an additive growth suppressive effect on glioblastoma cells, probably by enhancing TNF receptor expression. This additive effect of TNF alpha and IFN gamma was further enhanced by IL-4. In contrast, IL-4 did not modulate expression of Class II MHC antigen on 9C cells, even in combination with IFN gamma, which predictably enhanced this antigen. These results suggest that IL-4 is capable of modulating glioblastoma growth only in the presence of other cytokines, such as TNF alpha and/or IFN gamma. Further, the effect of IL-4 on glioblastoma proliferation is selective and independent of the mechanisms involved in regulating MHC antigen expression.